This study aimed to evaluate the rate of sustained virological response (SVR) and the clinical and treatment characteristics of patients with chronic hepatitis C (CHC). A retrospective uncontrolled cohort study was conducted among patients who received treatment for CHC between 2005 and 2008 attended at the Center for the Application and Monitoring of Injectable Medications, in Florianopolis, SC, Brazil. The inclusion criteria were: patients over 18 years of age, with a confirmed diagnosis of chronic hepatitis C according to Brazilian guidelines, treated with PEG-IFN alfa-2a or 2b associated with RBV. A total of 188 patients were included in the study: 70% men, 59% genotype 1, 27% coinfected with HIV, 31% with cirrhosis. The SVR rate, calculated by probability theory, was determined as 26% (max=57.4% and min=12.8%) and the intention to treat was 12.8%. Associations between Sustained Virological Response (SVR) and the variables sex (p=0.017), age (p=0.003), genotype (p=0.648) and cirrhosis (p=0.275), were determined in the bivariate analysis and only sex and age were significantly associated with SVR. The SVR rate was considered low, which can be partially explained by patients' unfavorable pretreatment characteristics.
INTRODUCTION
Estimates indicate that 3% of the world population is infected by hepatitis C virus (HCV) and that a significant number of people are unaware of their condition as carriers of HCV (Alter, 1995; Shepard, Finelli, 2005) . Treatment of hepatitis C is based on the association of interferon alfa (INF) and ribavirin (RBV) or peginterferon alfa (PEG-IFN) and RBV (Brazil, 2007; National Institute for Health and Clinical Excellence, 2006; NIH, 2002) . Treatment aims to halt the progression of liver disease by inhibiting viral replication. Reduction in hepatic inflammatory activity tends to prevent progression to cirrhosis and hepatocellular carcinoma (National Institute for Health and 194 Clinical Excellence, 2006; NIH, 2002) . The incidence of adverse effects during treatment reduces patient quality of life, while sustained virological response (SVR) to treatment seems to improve patient quality of life (Blatt et al., 2009) . A systematic review comparing the quality of life in patients who presented SVR and those who did not indicated that quality of life is worse in patients who do not achieve SVR (Spiegel et al., 2005) .
In the early 1990s, IFN applied three times a week was the only therapeutic option for treatment of hepatitis C and SVR rates were low, ranging between 5 and 20% (Poynard et al., 1996) . Currently, therapeutic success is achieved in about 40 to 80% of patients using a combination of IFN and RBV or PEG-IFN and RBV, depending on host and viral factors (Fried et al., 2002; Hadziyannis et al., 2004; Shepherd et al., 2007; Manns et al., 2001) .
Despite the findings of clinical trials, the results of effectiveness in Brazil remain below expectations. In a study conducted in Rio Grande do Sul involving patients with genotype 1 treated with PEG-IFN and RBV, the SVR rate was 35.3% (Almeida et al., 2009) . In another study conducted in Rio de Janeiro, the SVR rate with the use of PEG-IFN and RBV in naive patients was 53.0%, including all genotypes (Brandão et al., 2006) . In studies conducted in São Paulo, the SVR rate with the use of PEG-IFN and RBV in naive patients with genotype 1 varies from 42.5% to 51.7% (Narciso-Schiavon et al., 2010; Silva et al., 2007) .
One of the main factors associated with low therapeutic effectiveness of hepatitis C treatment is the high incidence of adverse effects that reduce the quality of life of patients, which often leads to discontinuation (Fried, Hadziyannis, 2004) . The most common adverse events reported for PEG-IFN and RBV are muscular pain, fatigue, anemia, leukopenia, thrombocytopenia and depression (Fried, Hadziyannis, 2004; Mulhall, Younossi, 2008; National Institute for Health and Clinical Excellence, 2006; NIH, 2002) .
Monitoring the response to treatment is achieved through molecular biology techniques (qualitative and quantitative HCV-RNA) at week four of treatment (rapid virological response, RVR), at week 12 of treatment (early virological response, EVR), at the end of treatment (end of treatment response, ETVR) and 24 weeks after completing treatment (SVR). The expected outcome of treatment, currently considered as cure, is the achievement of SVR, which is considered the maintenance of negative HCV RNA by qualitative PCR six months after the end of treatment (Fried, Hadziyannis, 2004; Mulhall, Younossi, 2008; National Institute for Health and Clinical Excellence, 2006; NIH, 2002) .
Several factors can influence the results of hepatitis C treatment and may be associated with the therapy (treatment, dose and duration), the virus (genotype, viral load before treatment, resistant strains of HCV, cirrhosis) and the patient (sex, age, Human immunodeficiency virus (HIV), Hepatitis B virus (HBV), obesity, compliance) (Fried, Hadziyannis, 2004; Mulhall, Younossi, 2008; National Institute for Health and Clinical Excellence, 2006; NIH, 2002) .
In Brazil, the medications IFN, PEG-IFN and RBV are provided by the National Health Service (Sistema Único de Saúde, SUS) through the Specialized Pharmaceutical Service Component (Componente Especializado da Assistência Farmacêutica, CEAF). The request for treatment is individual, according to clinical protocol. Moreover, according to this protocol, patients undergoing treatment with PEG-IFN must have their weekly doses applied in assisted treatment clinics or services specifically identified for these purposes by State and/or Municipal Health Secretaries (Brasil, 2007) .
Although access to treatment for hepatitis C is guaranteed by the CEAF, currently, a significant number of patients still resort to the judicial system to ensure that the State provides their medications (Chieffi, Barata, 2009; Vieira, 2008) .
The objectives of this work were to study the profile of patients who received medications for chronic hepatitis C treatment from the National Health Service and verify the rate of SVR to treatment with PEG-IFN associated with RBV. The inclusion criteria were: patients over 18 years of age, with a confirmed diagnosis of chronic hepatitis C according Brazilian guidelines, treated with PEG-IFN alfa-2a or 2b associated with RBV, who were administered the medication at the PAMMI/HNR. The exclusion criteria were: patients aged less than 18 years old, those who refused to join the study, monotherapy and acute hepatitis C.
METHODOLOGY
Data were collected from patient records and the variables considered were: patient characteristics, clinical and laboratory data and data related to treatment. These categories are described separately in the results.
The variables analyzed were: sex, age, degree of fibrosis, viral genotype, presence of HIV coinfection, presence of coinfection with HBV, type of PEG-IFN used, prescription origin (public or private), form of access to medications (administrative or lawsuit), retreatment, type of first treatment, treatment conclusion, ETVR and SRV, grouped as variables related to treatment. The laboratory exam data were obtained from exam reports or patient records.
Patients were classified according to liver biopsies, into two groups: non-cirrhotic and cirrhotic. The presence of cirrhosis was based on a score of fibrosis grade 4 (F4) according to the Metavir group scoring system and conclusive reports of cirrhosis according to the classification of the Brazilian Society of Pathology.
For patients with a virus genotype other than 1, the ETVR was considered to be negative PCR results obtained 24 weeks after the onset of treatment and for genotype 1, after 48 weeks. SVR was considered the maintenance of negative HCV RNA by qualitative PCR 24 weeks after the end of treatment. SVR was calculated using the theory of probabilities and by intention to treat.
Data were double entered into a database built on Epi date 3.1 and later analyzed using Epi Info software, version 3.5.1.
The variables were analyzed by descriptive statistics and associations between predictor variables and SVR were determined by the Chi square test, with P< 0.05 considered statistically significant. 
RESULTS
A total of 211 patients received treatment during the period studied. Thirty-one patients were excluded from the study because they had acute hepatitis C or they used PEG-IFN monotherapy or they began their treatment at home. The sample included 188 patients.
Regarding patient characteristics, 70% were male, 80% aged over 40 years-old and 96% were white, while among the risk factors for hepatitis C, the principal factors identified were blood transfusion (26%) and injectable drug use (22%) ( Table I) .
The clinical and laboratory characteristics evaluated in the study are presented in Table II . Data from 128 biopsies were retrieved (62 results were determined using the Metavir Classification and 66 by the classification of the Brazilian Society of Pathology), with 31% of the samples presenting conclusive reports of cirrhosis. In addition, 59% of patients presented genotype 1, 27% were coinfected with HIV and 2% were coinfected with HBV. Table III presents data regarding treatment with PEG-IFN and RBV: 143 patients (76%) received PEG-IFN alfa-2a (180 mcg) and 45 patients (24%) received PEG-IFN alfa-2b (1.5 mg/kg). Thirty-four (18%) patients were receiving retreatment and of these, 94% had been previously treated with IFN associated with RBV.
Regarding access, 46% of patients had prescriptions from private consultations and most received medication through the CEAF of the Public Health Service (74%), while 26% received medication following lawsuits filed against the State. Figure 1 presents a flow chart showing the number of patients who received treatment with PEG-IFN in association with RBV (n=188), the number of patients who concluded complete treatment (n=176), the number of medical records located (n=129), the number of patients with records of their exams (n=94), the number of patients presenting a response at the end of treatment (n=68) and the number of patients achieving SVR (n=24).
Among the 129 patients located in the study, seven died. When a patient dies during the treatment, their death is invariably associated with the treatment; however, the causes of death were not investigated, thus is not possible to affirm whether their deaths were related to hepatitis C. Of the 122 records located, 94 were submitted to at least one of the qualitative HCV RNA exams at the end of treatment and/or SVR.
The SVR rate calculated by the theory of probability was 26%. Considering the likelihood of all those not located and those without records of exams achieving SVR, the real rate could be 57.4%; on the other hand, if all these patients did not achieve SVR, the rate would have been 12.8%. The latter is the same value obtained by calculating the intention to treat (24/188).
Considering two groups of patients, those naive or on retreatment, the SVR rates are 41.9% and 40.0% respectively, without significant statistics.
Associations between SVR and the variables sex, age, genotype and cirrhosis were determined and only sex and age were significantly associated with SVR (Table IV) .
DISCUSSION
The demographic characteristics of patients treated at the PAMMI/HNR are in agreement with similar Brazilian studies evaluating the efficacy of PEG-IFN (Almeida et al., 2009; Brandão et al., 2006; Mourão et al., 2008; Silva et al., 2007) . As in other studies, male predominance can be explained by greater exposure of men to disorders that affect health throughout their lives and their resistance to seeking preventive medical care (Braz, 2005) . In this group of patients, the greater percentage of patients aged over 40 years old is probably associated with the higher risk of exposure to the HCV over time (Quaglio et al., 2003) . Blood transfusion was the route of HCV acquisition reported by most patients in the study; however, hepatitis C notification data from the Department of Epidemiological Surveillance for the period 2002 to 2004 indicate injectable drug use as the main route of acquiring the disease (Goncalves et al., 2008) . It should be emphasized that the exposure data collected in this study originates from interviews with patients conducted at the onset of treatment and recorded in the medical records. Self-reporting is not the most reliable data source and may not reveal the true risk factor of exposure, thus justifying the difference between these results. Moreover, blood transfusion was the main transmission route before 1993 when HCV testing was not available.
Although no correlation between SVR and cirrhosis was determined in this sample, the significant percentage of patients with cirrhosis (30%) could be a complicating factor in achieving SVR, since the degree of fibrosis and inflammatory activity is indicative of the prognosis of patients with chronic HCV infection (Fried, Hadziyannis, 2004; NICE, 2006; NIH, 2002) .
Brazilian and foreign studies that have investigated HCV-HIV coinfection report SVR rates between 25 and 30% (Alter, 2006; Segurado et al., 2004; Tovo et al., 2007) . A percentage of 27% of patients presenting HCV-HIV coinfection follows the trend of these studies and the presence of this factor is considered poor prognosis for achieving SVR.
A number of studies indicate high prevalence of genotype 1 in Brazil (Diament, 2007; Perrone et al., 2008) . Since the sample consisted of patients who used PEG-IFN, a higher percentage of patients with genotype 1 was expected. HCV genotype is an important parameter in the indication of treatment, given that genotype 1 presents lower rates of SVR compared with other genotypes, which is why patients with genotype 1 are treated for 48 weeks, while patients with other genotypes are treated for 24 weeks (Ferreira, 2007; Fried, Hadziyannis, 2004; Shepherd et al., 2007) .
Other prognostic factors considered unfavorable for achieving SVR include being male, greater age, longer duration of infection, alcohol abuse and immunosuppression (Fried, Hadziyannis, 2004; NICE, 2006; NIH, 2002; Shepherd et al., 2007) .
Analysis of the data verified that most patients were treated with PEG-IFN 2a, which can be partially explained by competition and sales teams in the pharmaceutical industry. Recently, a systematic review of clinical trials compared the two forms of commercially available PEG-IFN. In this review, PEG-IFN 2a showed a significant increase in the number of patients who presented SVR compared to PEG-IFN 2b (47% vs. 41%, RR 1.11, 95%CI 1:04-1:19, p=0.004). No significant differences in the presentation of adverse effects were verified (Awad et al., 2010) .
Observation verified that most patients seek private care or healthcare plans for diagnosis and treatment prescription. This is probably because tests like genotyping, biopsy, qualitative and quantitative HCV RNA, often involve queues when accessed through the Public Health Service. In our opinion, this creates a bottleneck of access, where patients who subscribe to or can afford private healthcare plans have greater access to medications for the treatment of hepatitis C.
Approximately one third of the group of patients evaluated obtained their medications by means of lawsuits against the State of Santa Catarina, the majority in disagreement with the Brazilian clinical protocol, mainly for retreatment and for patients presenting coinfection with HIV and genotypes other than 1. Such treatments were only permitted from September 2007 onward, following the publication of the new Brazilian clinical protocol for the treatment of chronic hepatitis C (Brasil, 2007) .
Only a few well-conducted randomized clinical trials have evaluated HCV retreatment using PEG-IFN. Those that have report SVR rates between 8 and 26% for patients who were previously treated with IFN (Jensen, Marcellin, 2005; Taliani, Biliotti, 2007) . Only two of the 33 patients receiving retreatment at the PAMMI/HNR achieved SVR, which corresponds to 6.1%, lower than the literature data.
Of the 188 patients who received treatment, only 12 did not conclude, indicating a high percentage of conclusions compare to others studied conducted in Brazil (Almeida et al., 2009; Narciso-Schiavon et al., 2010) . Certain characteristics verified during the follow-up of these patients suggest the reasons for this rate of conclusion, such as the safety of procedures performed in the service, weekly follow-up by a qualified team to manage the side effects and complications of treatment, and the integration and adaptation of patients attending the service for about a year.
Only 59 of the 129 patients located were submitted to the SVR exam, revealing a lower percentage than expected. In some cases, these patients reported no interest in knowing the treatment outcome.
Given this low percentage of results concerning treatment effectiveness, certain assumptions can be made: 1) the results of these exams are probably being retained in physicians' offices; 2) patients loose the medical reports or may not want to remember the feelings that they were exposed to during treatment; 3) clinical follow-up is often ineffective after treatment.
When comparing the present results (12.8% for intention to treat) with those of international clinical trials, the SVR rate obtained is much lower than that reported in the literature, with several studies showing results for treatment efficacy close to 50% (Awad et al., 2010; Fried et al., 2002; Fried, Hadziyannis, 2004; Manns et al., 2001; Mchutchison, Sulkowski, 2008; Poynard et al., 1996) , thus reflecting problems in routine patient care in Brazilian services. In clinical trials, patients are selected by strict inclusion criteria and are attended in a standardized and differentiated manner, which in practice is not possible, because the services are often undersized in terms of infrastructure and human resources in relation to the existing demand.
Patients in the group analyzed presented clinical characteristics predictive of a lower rate of SVR (genotype 1, male, aged over 40 years old and the presence of cirrhosis), although only age and sex were statistically significant.
Higher SVR rates were observed in patients younger than 40 years of age, as demonstrated in another study (Lindsay et al., 2001) . The association between sex and SVR was significant, in disagreement with another study conducted in Brazil (Narciso-Schiavon et al., 2010) . In this study, the presence of cirrhosis was not significantly associated with SVR, even though the currently accepted hypothesis is that the smaller the degree of fibrosis, the higher the SVR rates for treatment (Poynard et al., 2000) .
When evaluating the findings of this study, certain observations should be considered. The study involved patients from different municipalities in the greater Florianópolis area and the patients were clinically followed in both public health services and private clinics, thus, possible differences between clinical follow-up, performance of exams and consultation procedures may exist. The biopsies and laboratory exams were performed in several laboratories, possibly using different methodologies. No analysis regarding the standardization of ribavirin given to patients during treatment was performed and at any given moment of treatment, patients may have received different brands, because State legislation requires bidding processes for all acquisitions and the health service where the patients were attended made no record of the brand or manufacturer.
Moreover, the study revealed a significant loss of data regarding the outcomes evaluated, since almost half of the patients had no results verifying SVR status. We attempted to correct for this loss of data using probability calculations, thus extending the proportions for patients not located and those who no longer had or were not submitted to the required exams.
This absence of data indicates the need for adequate health services for full implementation of assistance activities. Hepatitis C is a disease requiring notification and treatment outcome must form part of the surveillance activities of the National Health Program for the Prevention and Control of Viral Hepatitis.
Moreover, the lack of response to treatment or the failure to achieve SVR constitutes yet another problem for the Brazilian National Health Service because the treatment is being provided could be ineffective or not achieving the expected response rates. Patients who did not respond to treatment remain a potential source of new infections, remain exposed to the risk of aggravation of the disease and could evolve to liver failure.
The participation of pharmacists in collecting and analyzing the data permitted a clearer understanding of the reality of proposing pharmacotherapeutic follow-up.
CONCLUSIONS
In the group studied, the rate of discontinued treatment was low compared to other studies. However, both the SVR rate calculated by the theory of probability of 26% and by intention to treat of 12.8% are considered low values for the outcome of treatment of hepatitis C with peginterferon alfa combined with ribavirin. This result may be related to the demographic and clinical characteristics of the patients studied, considered a "poor prognosis group".
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